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1950 ACHIEVEMENTS IN SOVIET MACHINE-TOOL BUILDIKG

The postwar FPive-Year Plan marked & significant development of sciep-
tific research institutes and organizations of the Ministry of Machine-Tool
Building. Thesge include ENIMS (Experimental Scientific Research Institute
of Metal-Cutting Machine Tools), VNII (All-Union Sclentific Research Tool In-
stitute), VNIIASH {All-Union Sclentific Research Institute of Abrasives and
Grinding), Nrmv, {Scientific Research Bureau of Interchangeability),
NIBTN (Scientific r <Arch Bureau of Technical Norms), and others.

The most outstanding accomplishment of ENIMS ip 1950, with the partici-

pation of VNII ang NIBY, was the completion and delivery of the automatic
%iston ?lant to the Ministry of Automobile apg Tractor Induatg. \ | X'] HUM

A number of new experimental models have been designed and manufactured
at ENIMS. The most important of these are described below,

The Model 5p28A gear-cutting semiautomatic is for cutting spiral bevel
8ears up to 800 millimeters in diameter, with up to 15-millimeter module,
The range of spindle speeds ig from 21 to 300 revolutions per minute, permit-
ting the use of bigh-speed steel or hard-alley cutting tools and an operating
speed of from 10 to 300 meters per minute. The teeth are not cut one after
the other in Successive order; a predetermined number of teeth are passeqd,
which effects a continyous rotation of the gear blank in one and the same di-
rection. The rapid return roll of the cradle (1dl£_ng) 18 accomplished at a
constant cpeed and takes about 7.5 geconds » regardless of the total length of
: the operating cycle, This principle of operation decreases the time required
v for machining one tooth. An original generating mechanism is used. in the
. machine tool which rermits the entire generatj
e complished by & continuous

50X1-HUM

It {5 eyuipped with & 12-kilowatt electric motor and
vwelghs about 10 tons, It vas developed by V. N. Kedrinskiy, leading des gner B
&ead D. A. Zsgryazkin, leading technologist,/ ‘
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The Model 5P325 gear-hobbing Semiautomatic cm—rﬁj 18 intendag
for high-speed machining, by the generating meth) » O spur an
up to 450 nillimeters in qi

d helical gears
ameter with up to 6-millimeter module. The machipe
is designed for the use ofh

Its speed ig from 250 to 750 revolu-

+0 millimeters per blank revoly.
utter speeds » 8ars can be cut at g speed of from

is
grinding spur and helical gears frop 60 to 450 millineters 1n dj
eter, face width up to 180 mil

amn-
limeters, ang module from 2 to 10 millimeters,
vith the maximum angle of spiral at 45 degrees, In comparison with similar ma-
chires produceq by foreign firms, this mode] is e

tivity,

Xceptional for
withdrawal of wheel to

This method of grindi
error in pitch and increases the

The Model

5A30 gear hobbing 8 'miautomatic ]ia intendeq
for machining small-moduyle Spur gears yp to 45 millimeters Ip ameter, with 50X1 'HUM
module from 0.05 to 1.0 nmillimeters. Considering that thig machine vwill be
used for machining brasg gerrs, it has been provided with a maximm cutter speed
of 2,000 revolutions ber minute,

For machining small-module, straight-tooth
unified machine tools ha

ve been designed: Mogde
Model 5P234 for helical A
either type of gear can
the basic arrangement of
& maximum diameter of 120
maximur face width of 20
to 100. The entire gener
8 single mechanigg has interrupted movement. During the Teturn roll of the
cradle, the blank rotates in a specified and unchanging direction. The moment
the work cyecle begi

08, 8 specified number of teeth are passed. The machine ig
set up in such g way that this number does not have a common mltiple with the

number of teeth to be Gut on the gear, Gonsequently, with the repetition of
the cycle, all teeth will te cut subsequently and the machipe tool will stop

d. The machines differ from

the cradle, or machining gears with
nillimeters, maximum medule of 2,5 millimeters, ang
millimeters, apg the number of teeth ranges fropm five
ating and indexing cycle is a continuous process; not

automatically,

These three machines can resch 8 futting speed of up to 19C meterg per min-
ute,

Model 1P625 {g a high-duty lathe,
mum workpiece diazeter, 500 nillimeters; distance between centers, 1,000 millf-
meters; number of spindle speeds, 18; range of gpindle Speeds, 32-1 400 revolu-
tions per minute; range of longitudinal feuds, 0.06-1.5 millimeters per revolu.
tion,

Its specifications 8re 8s follows: maxi.

The machipe ig designed for complete utilization of the cutting propertieg
of hard-alloy tools, Its design assures Increaged accuracy and a high surface
quality, A great dea) of atte

ntion has been given to increasing its efficiency
by using short kinematic chains, ball bearings for all shafts, and a circulating
€ pump in the feed apg gear boxes. To shorten the

s
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operations and lesser t
tue following:
ghted scale; con

time required for suxiliary
the machine is provided with
ing the desired speed on a 1{
engagement of longitudinal and cross feed and
single lever; the use of electromagnetic clute
for the upper part of the slide which carries the cutter head and which can be
sviveled 60 degrees to elther side; a four-cutter head with indexing, the re-
leasge, swivel, and securing of which are done by one quick-actirg lever; "for-
vard,” "backward" em "stop" buttons carveniently located on the slide ; and an elec-
tric copying device. The machine is

calculated for an increase in productivity
of 1.5-2 times as compared with ordipary lathes.

50X1-HUM
Model 31538 \

1s a center-type cylindrical grinding auto-
matic for the tool Industry. It is intended for grinding plug gauges with a tol-
erance of 5 microns on the external diameter, which 1s higher than the first clase
of accuracy.

he fatigue of the operator,

& single shifting lever for select-
venient control of the feed box;
rapid adjustment by means of a

hes; mechanical feed from the apron

The 31538 is a completely automatic

precision grinding machine, from the {n-
gertion of the vorkpiece between ce

nters to its unloading after the finishing op-
eration. Grinding is done by the ln-feed methoq, The automatic or semiautomatic
cycle of the muchine is Accomplished by a hydraulic or electric device connected
to the measuring d~vice or rigid stop.

In the automu.ic cycle, the ma
vice. It can slso operate as an or
comnended range of grinding diamete

chine is loaded with parts from a hopper de-
dipary cylindrical grinding machine. The re-
Ts 1s from 10 to U0 millimeters.

An ip-feed cylindrical grinding machine with two automatic grinding heads
Model 3G153A and 36153 (left- and right-hand operation)
was designed at ENIMS and man-
ufactured for incorporation in an automstic transfer machine line for machining 50)(’I 'HUM
graduated shafts., It can also operate 8s an individual machine at various ma-
chine-building enterprises. The v

ork cycle of this machine, including the meas-
urement of parts, is completely rutomatie,

It 15 intended for simultaneous grinding of several tapered or cylindrical
surfaces. The maximum workpilece diameter is 150 millim~ters; maximum distance
between centers, 750 millimeter ;

can be ground is 60 millimeters

The Model 1004 automatic

for turning the tapered part iug Tace of heads of w

in diameter and from 15 to 100 millimeters long.
2,280 parts per hour.

-HUM
developed by ENIMS ig intended 5OX1

ood screws up to 7 millimeters
Its productivity is 1,500 to

The Model 5996 thread rollicg machine is designed for rolling threads on
wood screws 3-5 millimeterg in iam

eter, with the threaded part up to 50 milli-
meters long. The pumber of doulle strokes of the machine is from 55 to 120 per
minute.

Heretofore, wood screws were threaded b
The new machine is equipped wi
Testing of the machine in 1950

y cutting on specisl machine tools, 5
th a hopper for automatic feeding of the blanks.
showed good results,

ENIMS designed a dynamic balancing machine, Model 9725\ - ‘ 50)(1 —HUM
for parts weighing from L to 90 kilograms with s
meters. The machine can make from 560 to 1,600 r

pecial lifting device. Two
pport the parts. Rotating mo-
to the machine
rotation of the vorkpiece, the pivot of the
the coil found in the permanent magnetic field.
to the electrical measuring panpel.

spindle by a cardan shaft ;5 With the
cradle effects a vibration in
This element transmits signals

g
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OKB MSS (Experimental Design Bufeau of the Ministry of Machine-Tool Building) i

has designed an original high-duty rotary-broaching automatic, Model "RPA" 7592
» for processing the faces of bolt heads. The faces of bolts .

and screws with square ard hexagonal heads are processed on the machipe by a method i}
of continuous broaching, with a productivity which measures up to that of triming <
automatics, and in addition, it completely eliminates the operation of undercutting
the heads for removing burrs after trimming the faces, In processing large bolts
and screws, and bolts ang Screws with heads having flanges, the productivity of this
machine will be ten to 20 times as great ac in milling.

The OKB MSS hag also designed a 8roup of machine tools for different purposes

&nd of various sizeg based on electrical methods of Processing. of special interest

emong these 1s the Model bAT22 electric-spark piercing-copying machine E
[::::]k?ﬁTEE(TE’TE?3EE33_f5F_EEEIE§_E??ET?B5:EIiIEEEEEE‘B6IEE4EFAEEEéﬁggggggggigigggg% 55())(1 -F1LJBA
mum depth of 50 millimeters but not more than ten diameters in parts 200 x 300 x 175

millimeters in size ang Up to 50 kilograms in veight [ee].

The electrical erosion method of hardening cutting tool edges, surfaces of rap-
idly vearing parts, etc., has found application in ipdustry. In particular, press-
molds used in the abrasives industry for pressing grinding wheelg are subjected to
very intensive wear, To mechanize the process of depositing a hard-alloy prlate and

to improve their quality, the OFB MSS hag designed del 439 semiautomatic ma- 50X1 _HUM
chine tool for hardening pressmoldsTJEAAAAAAAABAAAAIhAAMT

=

It must be noted that the surface area of pressmolds to be hardened reaches
1,000 square centimeters, To Plate such & surface by hand Trequires up to 30 man-
hours. Although the labor Consumption isg bigh, sbrasives plants have useq this
method, becsuse the dure™ 1ity of pressmolds plated with hard alloy increased gav-
eral times,

Model 439 has been designed for plating holes 125-300 willimeters in diameter
and external surfaces of pressmold cores 40-180 millimeters in diameter ang up to
200 millimeters high. This model 20 Al30 be used for mechanizing the hard-alloy
plating of various types of parts and tools.

Model L4382 @ has been designed by OKB for making chip-wind- 50X1-HUM
ing grooves on hard-alloy tools. It takes ope minute to process one 25 x 16 mi114-
meter cutter on thig machine.

In connection with the appearance of wbeels for high-speed grinding at speeds
of 50 meters per second instead of 30-35 meters per second, ENIMS conducted research
on using existing &rinding machines at high speeds and developed methods for their
modernization,

creasing productivity), the consumption of power for the gri.ding wheel drive ip-
creased 70-80 percent and the consumptiop of power for the workpiece drive increased
15-20 percent.

Considering that the motors for the workpiece drive have a large reserve of powsr,
replacing them in modernization is not vecessary. Tm other respects, the measures
for the modarnization of 8rinding machines must be accomplished along the following
lines: the grinding-head electric motor must be Treplaced by s more powerful one; pul-
leys that would increase the speed of the grinding wheel to 50 meters per second, pul-
leys for increasing the speed of the workpiece, more rigid guards for the grinding
vwheel, and a splash guard for the table must be manufactured,

ENIMS has developed & method of calculating the necessary elements of grinding
machines at the time of their modernization and also the conditiops for operation
machines at a high grinding speed, To provide iodustry with on-the-spot guiding
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ENIMS hag made many other improvements
bowever, g number of tagkg have been teglected or lefy incomplete.

Of great importance 1s the savirg of meta) by reducing the Welight of ma.
chine toolg PEr unit of power, The machine tools now being produced are fre-
quently characterizeq by extremely massive basiz parts, for the most part a
result of a thick.valled casting,

Meanvwhile b Belentifie regenrcp aud experimenta] vork in the fleld of

addition, {t hag 2ot done any work on the use of nonmetallic materials guch ag
reinforced concrete for marhine.tool beds.

In the field of developing basis medels of modern unjvergs) machine tools
for subcequent Series production at plants, ENIMS ig behind schedule in prepar-
ing plans apg maoufacturing and testing experimental models {for éxample, turret
lathes for the Alapayevsk Plant, lathes for the Tbiliss Plant, milling Bachinesg,
etc.), which, in turn, delays the Temoval of obgolete models of bagic types of
machine toolg from production .

Moredver, in {ts designs of universaj machine tools, ENIMS does not give
enough consideration to the vork S¥Xperience of leaderg in high-speeq methods in
production. At bresent, the 8reatest wttention should be given to the mechaniza-
tion and autematization of suxiliery operations to bring mepual labor in attend-
ing machipe tools to a minimum. For example, ENIMS hag not yet solved the problems
of Bechanizing ang automatizing the clamping of a vorkpiece on universal machine
tools, automatic checking of parts duw ipg operation, incorporating devices which
would facilitate the removal of chips from machine tools, ete,

changes; as g result, these machine tools have not yet emerged from behing the
lostitute's walls,

yet prevalent, such ag drilling, pleaing, broaching, grinding, etec, The possibili.
ties of converting thesge Operations to bigh-speeq methods have pot been studied, ang
models of equipment on which they could be carried out have not been developed.,.o.:ly
recently, under Pressure fropm industry for the introduction of high-speed grinding
bas ENIMS begun to concern itself wity the problen cf developing a cylindricalgr.tnding

1naiVIdun1ly ; Thyg far, automatic transfer machipe lines have been designed for
special purposes only. This hag increased the co8t of desiguing and Banufacturing
8nd, to a great extent, exclugeq the possibility of theiy utilization ip the event
that the output of the broduct for whiep they were designed vere curtailed.
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During the past few Yyears
th
mormalization has been very fee t,ale.e vork of ENIMS {n the field of departmental

Fim]ﬂ, serfous f ul of as w er ﬂcjentjfjc rese h
a 0 ault ENIMS
) 88 vell as of oth esearc
Ozmiuhions of the Ministxy of Mﬂchine-TOOl Building, is its lmesﬂ in intro-
d.IICing into pIOduction Completed Bcientific research ang experimental work
Tk,

~-END -

lease 2011/08/11 : CIA-RDP80-00809A000700090473-6 |

R I e T . v, e
T I8 &

L

S_nitized o Aprove for

-




